Cofactor-induced refolding: refolding of molten globule carbonic anhydrase induced by Zn(II) and Co(II).
The stability versus unfolding to the molten globule intermediate of bovine carbonic anhydrase II (BCA II) in guanidine hydrochloride (GuHCl) was found to depend on the metal ion cofactor [Zn(II) or Co(II)], and the apoenzyme was observed to be least stable. Therefore, it was possible to find a denaturant concentration (1.2 M GuHCl) at which refolding from the molten globule to the native state could be initiated merely by adding the metal ion to the apo molten globule. Thus, refolding could be performed without changing the concentration of the denaturant. The molten globule intermediate of BCA II could still bind the metal cofactor. Cofactor-effected refolding from the molten globule to the native state can be summarized as follows: (1) initially, the metal ion binds to the molten globule; (2) compaction of the metal-binding site region is then induced by the metal ion binding; (3) a functioning active center is formed; and (4) finally, the native tertiary structure is generated in the outer parts of the protein.